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(54) METHOD FOR MANUFACTURING 7-CARBOXYM ETHYLOXY-3' ,4' ,5-TRIMETHOXYFLAVONE 

(57) Abstract: 

PURPOSE: Provided is a method for manufacturing 
7-carboxym ethyl oxy-3 1 , 4 1 , 5-tri m ethoxyf lavone , i n a 
high yield under mild reaction conditions. Also, its 
pharmaceutical^ acceptable salts and solvates are 
provided. 

CONSTITUTION: 7-carboxym ethyloxy-3', 4' ,5- 

trim ethoxyf lavone is manufactured by the following 
steps of: i) reacting 3',5,7-trihydroxy-4- 
methoxyflavone-7-rutinoside of the formula (2) with 
methylation reagent in the presence of base, in a 
solvent, in which the base is selected from the group consisting of inorganic salts such as K2C03, NaOH, 
and KOH, alcoholic metallic salts such as, CH30Na, and CH3CH20Na, or alkaline hydride or alkaline earth 
metal such as NaH: the methylation reagent is selected from the group consisting of CH3I or ((CH3)2S04); 
and the solvent is an aprotic solvent selected from the group consisting of DMF, DMSO, acetone; ii) 
adding acid to the compound from step i) to obtain a compound of the formula (3); iii) reacting the 
compound (3) with alpha-haloacetate having protected carboxy group in the presence of base to obtain a 
compound of the formula (4): and iv) removing a protecting group from the compound (4) to form 7- 
carboxymethyloxy-3',4',5-trimethoxyf!avone of the formula (1). In the formula, R' as a protecting group is 
a t-butyl, benzyl, silyl, trichloroethyl, or p-methoxybenzyl group. In the formulae, R1 is a protection group 
of t-butyl, benzyl, silyl, trichloroethyl or p-methoxy benzyl. 
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(72) ^7.} 



252*1*1 

*l *1 ai 3*>o>S}-:S.5-§-80 1J: 

A l ^^^ll 5.1 ^§-6 52-f^ 3^1-31-s 5^. 8 oi ^ 

Ai^^Al^^g-^-^isio-ie^^HM ^4033: 
*1 *1 ^^Al *75- 68 

^ 7] a] ^1 ^e] 700- 1 ^ cfl l06-g-602 ± 

tJ 71 JE.^ a] ^^p- ffAji|^ ^o>s|.e 503-^2 0 1± 
^7lS-g-?]Al7]^-g-^^ell7Al^<i>3l-H106-i-105J: . 
^\-ir^^]°^^^ 5^895-23 



(74) cfl^?l 
4)^^- : ^i>:§ 



(54) 7-?>s^-AlDil^^.Al-3. ) 4- > 5-HelT 3 i]s.Als^o 1 



s_ *}. 7 | 3}.«|.a) jo) 7 _^H4Al D )l^^.Al-3.,4. i 5-ee)pils.Al^e}-a- ^ aftt^ a. s ^-g-s]^ us} ^4 -§-«l) 

3}-§-^ ^IS^'Hl ^tl-^^S.^, o.^.^ *V7l 2^ 3',5,7-S^*l^^l-4'-^l^All-e)-^.-7-^-^: 
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St^l 2 




sT'^'fir *W 5j-«T*! IS} 7-y>a^.A]^l^^-A]-3. ( 4',5-H^B|lSAiae]-^. ^ ot*}^ ^-g-£|^ <gj2f .-g-nH 

S)-*£l ^1S«J-^<H1 ?J'o_S.Al ( ^ ^^^5.^^1-71 2^ 3',5,7-He)^^s.Al-4.-n)ls. Al §e|.^._ 7 _=.B)^ 

AW=* -g^^-zl^. ^ .d1]151- aV-g-, <+^el, 5>}I=L^]7]7} iLJ:€ ^<>H1 Ell °1 «]-g- ^ tiLiS}- v£ 

7-?>s^-AHl^^-Al-3.,4',5-Helolls.Al$el-^ *|)2:SH}. 

^<3, flfli^ £^ -a 0 ^^^* *m km ^sife ^■a^i^s. # io% ^s.7> 

# MHH ^sKr ?17>1-^ 7>7>^S}- (autodigestion)^.^ 3:3)^- *g-<HSRr *3^o^. ^^1^ 

-§-*M ?^o|7>* ^Al^J o.s^ *lJ5.:fc3*» #Sl*Rr ^am-.-a-g-ul q*\U]s. 3.7] ^ J=o)*V TJ^L c^J-^ 

^Mb>sMla<>lH o]^Aj^ (dysplasia)* ^sl-7m- (Ekman, L. et al., Scand. J. Gastroentrol. 1985, 20 supp 
1.108: 53), 41 <a- ^oll <31f-§: #_jl7} (Garner, A., Advances in Drug Therapy of Gastrointe 

stinal Ulceration; Garner, A. and Whittle, B.J.R. (Eds.), Wiley & Sons, 1989, 275-88). nfefA^ -S-*h1°)]^ 
°i^4r mi 0 **: SlSf ^ 5U71 fltlMfe $UaJL (cyto P rotection)7> 5Ufe ^#^1 7fl H ^l «JJ- 



tb^d, €<3°)1 #^H*>^r #e}-a.i t o|c^.o| ^^--i- ^oflA-1 §l-^iallHi-8-#^-SAl-olT= (hypolaetin-8-glucoside), 
°l-3l>ll\i-7,4'-cH'a<*113|= (apigenin-7,4- -dimethyl ether), ^3)14 (kampferol). ^I^IH (quercetin), 
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*H\d (naringenin), ^lisl]e|^ (hesperidine) IN] 0 ^ SL^S 3H (J. Pharm. Pharmacol. 

1984, 36: 820 ; Ind. J. Pharm. Sci. 1981, 43: 159; Ind. J. Exp. Biol. 1988, 26: 121: Phytotherapy Res. 19 
92, 6: 168: ibid, 1988, 2: 137). 



£tb °}M #Sr^- -R-S.s)lS^i 4'— £JL3.-5-nlls.Al§e|-g. (Ares USP 5,399,584), 7-?}*-%*] 

^11^1-3',4',5-S^oll^-All-Bf^. (WO 98/04541) *^o] ^-g-^- ^ ^o] ji^s] £ tj-. s.*], 3}-«J- 

^ lMAlilfe 7-?>s4^°im^^-3',4',5-Es]pl]a. A] = ^^ ^.g. jaJ^-g-o] D fl °- -^Sj-c}. 

^2flS] 7-nM*M«**l-3s4\5-H3M*M*Shfr*l ^l^^o.^ WO 98/04541 (*Hf cfl-g-s.*] #^£3: 
96-30494)oll *}7] MV-g-i] 12}- <£3|^ o] ^S«J->*jo)]A-l^ 2.4.6-H3*l^*l 0 M|£*lfc* ^.g- 




°1 ^ifS^ ^E)]7h cf^- o^Ei 7 r *l ^-ff-^ -fr^l** <?h!=^ -f}--g-«>c|-. je^ fc^*!*! 2,4,6- 

H^*lS.^A)oHl£^]i 5 ol j77l-o} #^ol7l nfl-g-ofl H|^^^0]t^ ( «i>-g- cf^] 7 f 9 E] 7] nflg-o]] -il^-y °1 -g- 7]- 

*l7 r <g^^lJl ^*11^?I ^Kg-S) ^ Slftcf. S£tb *1S.^-Al7l3l iL3L7lJL 2:?] (Bn)* 3|7H 
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5J<H1 ^l«tl •!>■-§- ^SHl-Ji ,£.§. ^.?)]7f g-j!^ .H^-§- ^ JZ^iS 7-^a-^-Alull^^-Al- 



3|-*H 2 




5,7-H^6-l = ^-Al-4.-^a.Als.i4^._7_=. E ) i .AVolc=. pil^^A]?) ji aj. ^e)s>ji ?>3^ a] 7) 7\ iLJ:^ ^r^-^-S. 

£ #^1] sltl-SJ-^ ^ 7 _ ? |.s4A) Dl ]^^-A|-3. > 4.,5-Helni|s.A|l-el-^ *||£E«v<££- ^ojo] -g-oi^- 

^SJ-aI 2 S\ 3',5,7-H^*l^Al-4.-T Ji ]s.A]i^-7_^.El^Af 0 l=»#^-l-^ S .Al.^H D fl^ £t V 
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tf«S* is] 7-na^H«^l-3',4',5-saii<^Ai#Bj^.ai «wa|^a. *\+ <* gi -g-nn^ 

£ 25. SA^fe 2J.«j.*i i^ 7-^a.^lp i 1^4Al-3. i4 . t 5_ He , D| |s. AlS ^o ] ^^.g. ^fct*. 

2 



OH 




^Sfl^jo-S. <£^°H ^*l^<b] 1*1 7-?}s^-a1p]]^^.a]-3. ( 4. i 5-e^ dI ]s. a1# ^^ 42«vrtc 

D.W^l 2^ 3'.5,7-S^^^s.A)- 4 .- D fls.A]s^-7-^-E) t A>ol S# ^.pfl -oUA-J « 7 ] ^ ^ofl rfM A ,ot 
^ ^1 (^] 1); 

2) #3) l°iH £ ^ a}-^^ ^ Dfl -o)]a1 a> aja^ 3 ^ 3j.^ # ,g- ^ 2); 

3) 3^ -g-°H ^7] ^ *H 7VsJa. A)7]7 ^ j^J-g <a-S(-^- S ^]EJlo|Efil Ul^-Al^ 31.^ 

4^ SH^^^^l (#7fl 3);^ " 

4) SJ-i^ 4^ l-iLJiSl- aV-i-Al^ SJ-S}-^ 1^ ^ 4)5L o^Alcf. 

4*1, #31 1 ^ #7)] 2^ ^S^€ -r-l: ^ ^7} ^7] nfl^-ofl 7-^54x1^)^^1-3. 4 , 5 _i=ei 

1"3«I1a] Af-g-^Jl flfe 5^ 2Sl 3- > 5 > 7-SE]*l-4Al-4.- D lls A i # ^_ 7 _ = E] ^ >< , ] ^ ^ 

I • "H*^ C&Tfl 1) 

23 3',5,7-S^*l-^Al- 4 .- D i]s A|# ^_ 7 _^ El ^ Al . ol ^ # 3^ _g. D] , 3^*, ,g 7] ^ 0)] 

Dil^S)- Al^ iiV-g-Al^ 3>-2f 5-^^13 slc^i;^ p)l^Sl-Al?Jcf. ' 
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S.-S-A171S1 'Jt-g-^ °l-§-*H *£-§- ^H-i: ^^*) SlQQg.S.V] 3'-^- 5-^*1 21 sjt=s.A|7l* pj]^^.*M Dflig 

oflBflSS #«-AlZj ^ 5icf. 3=^. a] a. 3 ,_;nf 5 -$|*l o^o)) #e];2A] = 51£Sa| 7 1 7 } nflHSj-^l} ^ Bj-S. 

ol^AV^e] ^Hls^ls-fi]-^ ^^-oi g<H^j j^ci *)]7)5q7l °fl-g-<H|, 3 • 5-^*1 s|j= 



d l nfl. 'Jl-i-g-nfl^ ^3 (polar) =S.S-(proton)* sHeM*] ^ -g-pfl (aprotic solvent)7 r v] 
H1^S*«>HS. (DMF), cltlitM^ (DMSO). <»M* T-fr *}-8-«rfe ^o) ufeJ-^i^c}-. 

S^lfe (K 2 G0 3 ), ^r-U-SW-H-i- (NaOH), ^-t_V^^# (KOH)f-^ -^ 7 | ^7], rt-§-Dfls.A}o] c (CH 3 ONa), 

i-i-ol]s.A]-o]c (CH 3 CH 2 ONa) -f-sj ^s-S-^ ^•#<g, ^3}-i-rH# (NaH) -f-sl ^e) £^ ttttiMM^ 
(hydride)* Af-g-«r ^ ^cf. ^ ^oflAl£ fH+^-f-, ^-trSH-rE-g-, ^*|» ^4iSm-S#* A}-g-§H- 

aJl^. a]^ *]cs.Al7l» Pil^o)|Bfla^ ^ 5Jo]^ s.^ 7}^}^, iL2..!= (CH 3 I) JE^r nH*l% 

-tlr ((CH 3 ) 2 S0 4 )* A r -g-s r -^ 53 o| u^^c}.. o] nfl, nflejs). a] 2f^ 3 . ,5,7-Se)*] ^aI -4 . -pj]s. A] a^_ 7 _ =l 
E]i^A}o|^ofl cfl^ nf^ 3}7 r *Hf $0} H>^-a|*|-tf. at!- ^-S-a-^-fe 0-150 "CM 3 0 r u r «-3]SM, 20-80 "C^l 

^r^l lSj «V-§-^ ^«fl sH-tt-Z -aain« H^rS^^a!- ^ a^j^ gjo] <y«V3°l 

^3 (workup) 71 ?1 ^ w>-g-ofl zicfls. A>-g-^ ^ Si^T. 

n. Ar^H] (#31 2) 

&n loflAi AgA^^ S}-^-#-§- -§-"11 aj^tr AVo.S.>|5l*M #el3A]^^ ^ig-g. 33 ^ 

^g-*I 7-*1s^-a] -3 - >4 ■ .S-HaW^l^er^-fr Xla^-t).. 

°1 "A ^-g-g-nHS.^ Efe^c^^ (THF), <g3.-£, # S^r ^3*^ ^^§-^* A]~g-^- ^ 21°.^, S.^ <£5?*Aj 

•tf-S-Sfc (HC1), wl-Ar (HBr), (H 2 SO, ) ^-7)^s\. o|-^)ea). e e) #-f-i5.o>Al] SfAf iP -S = 
^S] -B-7lAl^- A>-g-^ ^ ai^, £fe %a>^. Al~g-*H^ $0) 

a*V 'Jlr-g-gr^^ 0-100 "C?! 53 °1 ul-^-3js>c)-. 

m. 7-3W1 ai^-71 £«g (^741 3) 

3r*H 33] 51- ^-#* ^^t!" -§-°fl ^Ia-J ^^-SV «7l gj-ofl ? r e-5}-A]7l7r -SLJ:^ ^•3r--a-^. 0 HlE)l 0 lHi2r '?]-g-Al 
^ S|-^^l 4^1 Srtr-I-* 

^7|^ ^LfEf, H^ff, ^-3] -7-71 <g7l, if-Dfl^-Al-OlJ^, 4l#ol]S.Al-o]^ 03-=, 

?l2^^l7l7UM •8:*r-'&s°Mfl3MH«lH ?1^4 A I ja.J:7l^ bj^; t— JEe1«s.<Hll, ^€,p-°11^-a]hii 



- 6 - 



10-0327621 



IV. H-JiJisi- Shfr (#31 4) 

AS] 3-^-§-* ^3.5.$- ^<bi is) 7-7). a J* a] Hl<a^^l-3 ' ,4 ' ,5-2= eHlSAH-Hf-g-il- ^12:^. 

«hSJfcS|- ^ -g-nfl §S| HV-g- iL317lSl Jj-Ajofl ^ ^Cf. #o] ^iLJL?)?]- 

t-¥-H. -aH.p-«*l|J**lHlSl7lSl <Hlfe a), el-o)] -g- D fl ^o)|^ 20~120lC<HlAi »2t-g-A]^ M.J:7l» jgTW 
*r SI*}. %iL^7l7V e2j^ SS .oq^7l«l Jg-f °fl*r ^ ^o|] oV<g o. S ^E^o} «■ ^ 

S-iLJL "V-S-^l^ A>-g-£|fe 4h&£.fe %<i ^3 -Y- 71^31- E^^-^Sof-AllH^^-f-^oll^^Af - o, ^-7]^ 

3E«- #»i5:7l7} «H^,p-i1fl?-Anas7ltl 3^*1)^ 5-1001C, ^ s| *MM ^l) 3 - 

l^ 7-?}ii.^H^*l-3\4s5-meH^l#^-3 efflj-aj ©.s. *i-g- 71-^ <§ * -§-nM 

2}.*)-a1 1*1 7-?f3-^l D im^l-3 1 ,4',5-S^i^^lt^ ^«fl 7l**°M*l M o v ^°H W 

^* 7Brt!- ^ ^]2t ^ Si*}. 

^7l» a>-8-*M ^sj-aj o_sl *1-g- 7^*1 ^ <*-fr ^ Sicf. -ar^-el^ ttttel^^ °»» ^ 

±1 1S1 7-7}3^Hli^l-3\4\5-HeH^l#e^B-|- 1 ^e)^ -r^5H- £fe fi^S-g^r 

* *«l f"^ -8-*fl*fca, «l-S-«fl 7-^1-3 ^-^H^^a] -3 . ,4 ■ ,5-me) xHl^-Al^^ ^^Jl, ^on^- ^ £5= a] 

^oflA^ 2j2lAl g-^, ^S]Aj 7>A1^-A1 «|*|-7l*<3 i^jH^, ^ S^#^ Qdl 

< *JaH] 7-?f=4^1 D il€4 A ]-3',4',5-Hal^l^-A)l.e|-a- (J^a] 1S ) ^#)o] 
(^1 l)-7-*lS^l-3',4',5-J=5Ml^l#e}£ 3^1 S}-^-#)sl ^1^ 

3',5,7-He)«lH.^Al-4'-o1l4 A ll-^€— 7— f-E)icA>olc (AldrichA)-) 3.1 g^r ^mi^M -E- 60 .m£^ i#Jl, ^ 
7H1 4.9 gJl- A^.^S1- DflS 6.3 7>sl-Jl IHw}-s>^a-1 6 0 °C°H*\ 48^1 ?i 133)1 -g-^ojA^ wI-g-Al^cf. 

«^7H1 oJ.^]EA|.«ii]^4 n -«!4V^ 3:1 ^^-g:^ 50 mi^r 7>SJ-J1 305-?i ^ ^W^. 

SLUM nfl^r-i- 25 me# ^Jl ja'jVsl-^A-l 35%°! «a]- ^-g-o« 2 5 me* 7>is}^cf. Hl-g- ^^#^- 70 7f<gsV 

24Ai7i f-o> ^-g-Ai^ci-. 01^ Hi-g. ^.ojj^. av^.o. s vgzi-sw am?} ^s^sia^. °1 -3^1* ^ 

4t!? ^ ^^=^1 *}7l-3- ofl^-S-S. >Hlal*H ^^ AJ ] Jl^Sl ^ 3}-^-# 1.27 g : 76%)* 

NMR (DMS0-d 6 ) : 6 3.72 (s,3H), 3.83 (s,3H), 3.86 (s,3H), 6.38 (d.lH), 6.57 (d, 1H), 6.69 (s,lH), 7.0 
8 (d.lH), 7.48 (d.lH), 7.58 (dd.lH) 

IR (KBr) :1636, 1590 cm _1 

2)'7-t— fl-^-Al ? l-e.4AHl^^.Al-3. i 4. j 5-H^Dils.Al§sl.^. (SJ-^ai 40) ^#)Sl ?\]2i 
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loflAi W9 3.9g# Cln)l li# oVn|^ 20 ^ofl *,o] Jjt 3 28 gJ!| . t.,^^,,.^, 

- 193 m£ » 7 >^. ^* o1 H 24A]?1 a»i.^cl-. «V-g- ^, ^.ojjo), 7mjL fS£If o S 23 i 

HS^nefn) (^S^.pjl^-a- = 20:1 ) S ^e] 3! 3*I*H ^# 5.2 g (f** : 99%)* <S^cf. 

NMR (CDCI3 ) : 6 1.49 (s,9H), 3.93 (s,3H), 3.94 (s,6H), 4.59 (s,2H), 6.44 (d.lH), 6.47 (d.lH) 6 58 (s 
1H), 6.94 (d,lH), 7.28 (d.lH), 7.44 (dd.lH) " 

MA 3) 7-n^-^HIl^Al-3. t 4. !5 _ HelD ,]^ Al#2l .^ (Wl2) W #)s] ^ 

W &n 2-l]Ai afla^ s^-g. 5.2 ^ 40 ^ ^o] ^ ^e^^-^y. ! 3A) V ^ 

^ ^ 4.13 g (-Hf-g- : 92%)* <a$cf. ' " h 

NMR (DMSO— d 6 ) : 6 3.83 (s, 6H), 3.87 (s, 3H), 4.85 (s, 2H), 6.52 (d, 1H), 6.74 (s.lH) 6 83 (d 1H) 
7.09 (d, 1H), 7.50 (d, 1H), 7.62 (dd, 1H), 13.5 (br s, 1H) ' 

: C; 62.08 H; 4.73 

°]€-*l(%): C; 62.17 H; 4.70 

tfo], « 0 Vg<Hl W ^ 2 ^ 3-,5,7-SelSl-^A]- 4 .-Pil^Al§E}.^-7_-E)^V 

* »J-§- ^ * ghfr ^g. cbflJL 1S) 7-^e^Aln I I^A 1 -3.,4.,5-S^p|l^Al^^ 

(57) ^T 1 ^ >g*| 
1. 

2) ^1 loflA^ -g- D| ] ^oflAi A> 5^]-*) gJ-ftj-X] 33 2 ); 

4^ ( ^7J1 3); * m 

(^) 4)S -1^o]a1^ SH*H is) 7-^4Alp i )^^Al- 3 .,4.,5-H^p l ]-Al^^ 
2 
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A 0 V 7 | A}o)l^ r.^. iLJ:7lS.Ait— f-Ii, ^iJ, a^p-Dfl^-Al«]l^7l» M-^cf. 

^il 1 %H1 Sl^Ai, ^-711 15) -g-nfl^ ^ Sfe -g-nfl (aprotic solvent)^ qpH^^#o]-n] S (DMF), 

^^m#^>o]c (DMSO), *H1^-* iMr ^f-^HI ^SjS)^ s^i 7 _ 7 ].s4a1p|1^4a1-3. 4. 5 

* 1 5tt°W. #7fl 121 «7)fe ^^-g- (K 2 C0 3 ), tt^mt (NaOH), -r^M# (KOH) ^2] ^-7l«7l, 
i-i-DflS-AVclc (CH 3 0Na), i-H-°fi^H^(CH 3 CH 2 ONa) ^SL^ £^ ^S^S^- (NaH) ^ <& 

SE^ ^elS^ ^^S}-# (hydride)^ Sf-sfe 3-1-^1^1 ^^tt S-^AS ef^ 7 -^=-4^1^^^- a] 
-3',4-,5-e^D)|s. Al sef^ 

^T 1 * 4. 

*l 1 Sl°H. ^rTfl 1^ ILjLJELSH^ (CH3I) iE^r ((CH 3 ) 2 S0 4 )* S^Sfe 

*)1 1 *<H1 2*^1, ^1 IS] 0-150 °CH 3# 7 _7].a.«.Alpfl^-%A]-3. 4. 5 - He ] d]]S- A ] js. 

*)) 1 Sfl<>H. #741 22] -g-nH-b Bi|Hsl-*]S5.^f}- (THF), tai, « Sir ItS-gr^ ^-g-s»-g- £fl-*K=- ^-&°IH 
7. 
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*0 1 #3) 2°)M <y-8r -g-S (HC1), ^ (H 2 SO„), (HBr) ^sj ^- 7 |-t_V, Se)#-?-.SL5L 

4 Ms4p-f^«t^, «Nii 5L#-t> ^3 -FM-y-i- i^-sfe -a«|S|fe 3* f^n 

4*H«^l-3' f 4',s-«eH^Aii.em.ai afla^. 

*H 1 *<H1 &<>H, 2^ «]-S-8-£fe 0-100 rtl 3* *Rr 7-?>s-^a1dJ|^a1-3. 4. 5 _ e 3 ^.slaIS. 
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